Assessment of micafungin regimens by pharmacokinetic-pharmacodynamic analysis: a dosing strategy for Aspergillus infections.
A pharmacokinetic (PK)-pharmacodynamic (PD) analysis was conducted to assess various micafungin regimens for Candida and Aspergillus infections, as appropriate regimens have not been established, especially for Aspergillus infections. Plasma drug concentrations (48 samples from 10 adult patients with haematological malignancies) were determined chromatographically, and used for population PK modelling and Monte Carlo simulation to evaluate the ability of regimens (1 h infusions) to attain genus-dependent PK-PD targets, namely fungistatic and fungicidal targets against Candida spp. [area under the plasma unbound (1%) drug concentration-time curve over 24 h/MIC (fAUC/MIC) = 10 and 20] and an effective concentration target against Aspergillus spp. (plasma unbound drug concentration = 0.05 mg/L). Mean (variance) values for two-compartment PK model parameters were: clearance, 0.762 L/h (15.4%); volume of central compartment, 9.25 L (24.6%); intercompartmental clearance, 7.02 L/h (fixed); and volume of peripheral compartment, 8.86 L (71.8%). The Monte Carlo simulation demonstrated that 50 mg once daily and 100 mg once daily for the fungistatic and fungicidal targets achieved a >95% probability of target attainment against Candida spp. To achieve such probability against Aspergillus spp., 250 mg once daily or 100 mg twice daily was required. These results rationalize the approved micafungin dosages for Candida infections (50 mg once daily for prophylaxis and 100-150 mg once daily for treatment), and on the basis of these results we propose a PK-PD-based dosing strategy for Aspergillus infections. A regimen of 200-250 mg/day should be initiated to ensure the likelihood of a favourable outcome. The regimen can be optimized by decreasing the dosing interval.